Chronic right ventricular pressure overload is associated with left ventricular diastolic dysfunction. Whether or not an abrupt reduction in pulmonary artery pressure in patients with chronic pulmonary hypertension results in early improvement of left ventricular diastolic function is unknown. To assess this, the Doppler indexes of left ventricular diastolic function and echocardiographic measures of left ventricular volume were analyzed in 22 patients (age, 41+± 14 years, mean±+SD) before and within 1 week after pulmonary thromboendarterectomy for chronic thromboembolic pulmonary hypertension. Mean duration of cardiopulmonary symptoms was 37 months (range, 4 months to 9 years). After operation, mean pulmonary artery pressure and pulmonary vascular resistance decreased (50± 13 to 29+9 mm Hg and 904± 654 to 283 ±243 dynes sec/cm', respectively, both p<0.001), pulmonary artery wedge pressure was unchanged (11±5 to 12±5 mm Hg), and cardiac index increased (2.0±0.5 to 2.8+0.7 1/min/m2 p<O.OOl). Left ventricular end-diastolic volume and stroke volume increased significantly (58.5+18.0 to 76.6±25.0 ml and 30.3± 12.3 to 41.8+ 12.5 ml, respectively, both p<O.OO1) after surgery. Doppler measures of left ventricular diastolic function including peak early velocity of mitral inflow, deceleration of early filling, and early to late peak flow velocity ratio increased with surgery (48±20 to 79±24 cm/sec, p<O.OO1, 2.6+1.4 to 4.2+1.8 m/sec2, p<O.002, and 1.04±0.42 to 1.67±0.60, p<O.OO1, respectively), whereas peak atrial velocity did not change significantly (48±t10 to 49±9 cm/sec). Furthermore, the indexes of left ventricular relaxation correlated with the end-systolic position of the interventricular septum as assessed by two-dimensional echocardiography (all p<O.OO1). Thus, Doppler-derived indexes of left ventricular diastolic function improve markedly early after pulmonary thromboendarterectomy in patients with pulmonary hypertension despite long-standing symptoms. The changes in these indexes of left ventricular diastolic function, which correlate with changes in the position of the interventricular septum and occur in the setting of increases in left ventricular volume, suggest that abnormal left ventricular diastolic function seen in right ventricular pressure overload is a consequence of the right-left ventricular interaction and is mediated in large part through the interventricular septum. (Circulation 1989;80:823-830 
displacement of the interventricular septum seen in pulmonary hypertension3-7 or to changes in intrinsic left ventricular compliance.8 Recent studies in patients with ischemic heart disease have shown that abnormal early diastolic velocities are due in part to abnormal left ventricular relaxation9-11 and that abnormal left ventricular geometry and nonuniformity of ventricular force and loading inactivation are partially responsible for prolongation of left ventricular relaxation.12 Because patients undergoing pulmonary thromboendarterectomy for chronic thromboembolic pulmonary hypertension show marked acute reductions in pulmonary artery pressures,'3 they provide a unique opportunity to assess the reversibility of abnormal left ventricular diastolic function after right ventricular afterload reduction. In this study, changes in transmitral flow velocity profiles measured by Doppler echocardiography and left ventricular volumes were assessed early after pulmonary thromboendarterectomy. We also analyzed whether or not the changes in Dopplerderived indexes of left ventricular dysfunction were related to early changes in the position of the interventricular septum described previously in patients after pulmonary thromboendarterectomy. 4 
Methods

Study Population
Twenty-two patients who underwent thromboendarterectomy were included in the present analysis. There were 11 men and 11 women (mean age±SD, 41 ± 14 years) with an average duration of cardiopulmonary symptoms before surgery of 37 months (range, 4 months to 9 years). All Two-dimensional echocardiography. Standard two-dimensional images were obtained from the parasternal short axis at the level of the papillary muscles and from the apex (apical two-and fourchamber views) using a Hewlett-Packard 77020A imaging system (Andover, Massachusetts). Images were recorded on a 0.5-in. videotape, and a cardiac analyzed on a commercially available off-line system (MicroSonics, Indianapolis, Indiana). The enddiastolic image was selected at the time of the peak of the R wave on the electrocardiogram, and the end-systolic image was defined as the frame in which the smallest left ventricular chamber size was seen.
Pulsed Doppler echocardiography. Pulsed Doppler echocardiography was performed using the same ultrasonograph system as above. A 
Relations Between Two-Dimensional and Doppler Echocardiographic Findings
The interventricular septal position at end systole, expressed as the eccentricity index, correlated significantly with the peak early velocity of mitral inflow (r=0.53, Figure 4A) . Similarly, the same index showed a significant inverse correlation with the deceleration slope of early flow velocity (r= 0.53, Figure 4B ) and with the ratio of early to late peak filling velocities (r=0.48, Figure 4C ) (all p<0.001). Significant correlations were also noted between the eccentricity index at end diastole and the above Doppler indexes (r=0.47, r=0.43, and r=0.46, respectively; allp<O.005).
Relations Between Changes in Two-Dimensional and Doppler Echocardiographic Findings in Individual Patients
Comparisons were made between changes in twodimensional and Doppler echocardiographic values for individual patients after pulmonary thromboendarterectomy. The change in eccentricity index at end systole correlated with the change in peak early velocity (y=0.16+0.006x; r=0.53, p<0.01), with the change in deceleration of early filling (y=0.21+0.06x; r=0.51, p<O.02), and with the change in the ratio of early to late peak filling velocities (y=0.18+0.18x; r=0.55, p<O.O1). The change in eccentricity index at end diastole correlated only weakly with the changes in the same Doppler indexes of left ventricular diastolic filling (p<0.02, p<0.10, and p<O.09, respectively).
Discussion
The present study shows that Doppler-derived indexes of left ventricular diastolic function improve early after reduction of pulmonary artery pressure by pulmonary thromboendarterectomy and that these early changes occur despite the presence of longstanding pulmonary hypertension. Furthermore, this improvement occurs in conjunction with a normalization of interventricular septal position and with an overall increase in left ventricular dimensions. These findings therefore suggest that right ventricular pressure overload and the resultant leftward displacement of the interventricular septum may be when these patients were hemodynamically stable and within 72 hours of hemodynamic data acquisition. However, improvement of pulmonary hypertension has been shown to be long standing after pulmonary thromboendarterectomy. 13 Doppler-derived indexes of left ventricular function may be influenced by heart rate and loading conditions.18,29 These indexes have, however, been shown to correlate well with other accepted measures of diastolic function, such as indexes derived from radionuclide angiography,21,32 and may provide useful information on left ventricular diastolic function despite the limitations due to their dependency on preload.9,10,23,33 In our study, although the left atrial to left ventricular pressure difference was not measured, the effect of preload on the measured changes of Doppler indexes was probably minimal because pulmonary artery wedge pressures were not significantly different before and after surgery. Also, some change in mitral valve orifice area may have produced some of the changes in Doppler indexes of diastolic function. However, the improvement of left ventricular diastolic function suggested by the Doppler-derived indexes of left ventricular diastolic function is corroborated by the finding of a significant postoperative increase in left ventricular dimensions.
We cannot rule out that some intrinsic abnormalities of left ventricular compliance may persist after reduction of right ventricular pressure overload. Such intrinsic abnormalities of left ventricular compliance have been described in a dog model after 8 months of pulmonary artery banding.8 Serial analysis of left ventricular pressure-volume relations in patients after pulmonary thromboendarterectomy may document the presence and reversibility of subtle impairment of left ventricular diastolic abnormalities in such patients. The near-normal transmitral flow velocity profiles found in our study after surgery argue strongly, however, against significant intrinsic left ventricular diastolic dysfunction in patients with chronic severe pulmonary hypertension.
